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250a Monday, March 7, 2011compromises Ca2þ spark and spontaneous transient outward currents (STOCs)
generation. In membrane potential monitoring using the voltage-dependent
dye, the mutant VSMCs exhibited elevated resting membrane potential and
prolonged repolarizing phases after high KCl-induced depolarization. These re-
sults suggested that the loss of TRIC-A in VSMCs enhanced the basal tonus in-
duced by higher resting Ca2þ level results from decrease of Ca2þ sparks,
STOCs frequency and depolarization of membrane potential.
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Permeation Properties of Two Pore Channel 2 (TPCN2)-Mediated Ca2þ
Currents Recorded from Single Lysosomes
Michael Schieder, Sami Hassan, Katrin Roetzer, Martin Biel,
Christian Wahl-Schott.
Nicotinic acid adenine dinucleotide phosphate (NAADP) is a second messen-
ger that releases Ca2þ from intracellular stores at low nanomolar concentra-
tions. NAADP-evoked Ca2þ-release has been demonstrated in invertebrates
and numerous mammalian cell types including pancreatic acinar and beta-
cells, cardiac and smooth muscle cells, T-lymphocytes, platelets and neurons.
Several studies using NAADP binding assays and Ca2þ imaging experiments
linked members of the two-pore channel family (TPCN1-3) with NAADP-
induced Ca2þ release from lysosome-like acidic organelles. However, there
has been no direct demonstration that TPCNs can act as NAADP-sensitive
Ca2þ release channels. Recently, we developed a highly efficient method to
record ionic currents in single isolated lysosomes. These recordings are per-
formed using an automated patch clamp approach that involves the immobili-
zation of isolated lysosomes on a solid matrix planar glass chip. Using this
method we have provided direct evidence that TPCN2 is a highly selective
Ca2þ channel. Furthermore, we identified an amino acid residue in the putative
pore region that is crucial for conferring high Ca2þ-selectivity. Here, we ex-
tend our biophysical characterization of TPCN2 and report a detailed analysis
of the permeation properties of these channels. Overall, our study lays the
groundwork for the understanding of TPCN2 function in lysosomal stores.
Our glass chip based method will provide electrophysiological access not
only to lysosomal TPCN channels but also to a broad range of other intracellu-
lar ion channels.
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Molecular Characterization of BkCa Channel in Cardiac Mitochondria
Harpreet Singh, Rong Lu, Jean Chrisostome Bopassa, Enrico Stefani,
Ligia Toro.
Increasing evidence indicates that cardioprotective pharmacological and sig-
naling mechanisms converge on the inner mitochondrial membrane Ca2þ- sen-
sitive and voltage-dependent Kþ channel (mitoBKCa). mitoBKCa has been
proposed to be formed by proteins of ~50 to ~125 kDa. Thus, we investigated
the molecular characteristics of this channel in isolated mitochondria from mu-
rine heart. We present evidence supporting the view that BKCa alpha subunit
(~125 kDa) is the backbone of mitoBKCa and that splicing contributes to its tar-
geting to mitochondria. Labeling of adult mouse cardiomyocytes with specific
anti-BKCa antibodies directed against its C-terminus, mitotracker, and wheat
germ agglutinin yielded remarkable mitochondrial but not plasma membrane
localization. Nanoscale fluorescence microscopy (Stimulated Emission Deple-
tion) revealed 7 to 15 of ~40-50 nm BKCa clusters per mitochondria. Further,
Western blot analysis of purified mitochondria showed the presence of a full
length ~125 kDa protein with both polyclonal (Alomone labs) and monoclonal
(NeuroMab) antibodies. Systematic RT-PCR exon scanning of isolated cardio-
myocyte mRNAs were consistent with a full length ~125 kDa alpha-subunit
protein and revealed the expression of three splice inserts. Insertless-BKCa
when expressed in CHO-cells robustly localized to the plasma membrane but
when a C-terminal splice insert was present BKCa was readily targeted to the
mitochondria (protein proximity index was ~1.0 indicating 100% colocaliza-
tion). Hence, cardiac mitoBKCa is composed by full-length BKCa protein but
with splice inserts which may facilitate its targeting to mitochondria. Supported
by NIH.
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Mitsugumin23, a Protein Associated with Intracellular Calcium Stores,
Behaves as an Ion-Channel that can Conduct Calcium
Elisa Venturi, KazuhiroMio, Miyuki Nishi, Toshihiko Ogura, Toshio Moriya,
Samantha J. Pitt, Kazutaka Okuda, Rebecca Sitsapesan, Chikara Sato,
Hiroshi Takeshima.
Mitsugumin23 (MG23) is localized to ER/SR and nuclear membranes in a wide
range of cell types. It has recently been linked with apoptosis (Yamazaki et al.
(2010) 392, 196-200) but its underlying physiological function is unknown.
Proteolytic assay of purified MG23 predicts three transmembrane segments
and chemical crosslinking experiments provide evidence of a multimeric com-
plex. Reconstitution of MG23 into artificial membranes under voltage-clampconditions revealed that MG23 behaves as a cation channel that is permeable
to both monovalent and divalent cations. A characteristic of MG23 channels
was that multiple channels always appeared to be gating together in the bilayer.
We frequently observed long episodes of the apparent co-ordinated gating of
multiple channels but we have not identified any tendency for a preferred num-
ber of MG23 channels to gate together in synchrony; this seems to be a random
process. MG23 showed distinct voltage-dependence, being more open at neg-
ative holding potentials. Electron microscopy and single particle reconstruction
techniques indicate that purified MG23 forms two types of structure; large
shapes of 6-fold symmetry and smaller, asymmetrically-shaped particles. We
suggest that the apparent coordinated opening of various numbers of MG23
channels may reflect reversible structural changes in subunit assembly. We pro-
pose that MG23 is a homo-multimeric complex which transitorily forms cation-
channels in intracellular membranes, enabling rapid changes in the ionic fluxes
across intracellular Ca2þ-stores.
Supported by the British Heart Foundation, Japan Society for the Promotion of
Science, Japan New Energy and Industrial Technology Development Organiza-
tion, Astellas Foundation, Mochida Memorial Foundation, Kanae Foundation,
Sankyo Foundation of Life Science, Salt Science Research Foundation and
Takeda Science Foundation.
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Regulation of the Type 1 and Type 2 Inositol 1,4,5-Trisphosphate Receptor
Single Channel Open Probability by ATP in On-Nucleus Patch Clamp Re-
cordings
Larry E. Wagner II, David I. Yule.
The inositol 1,4,5-trisphosphate receptor (InsP3R) can be modulated by ATP.
InsP3R are also tightly regulated by intracellular Ca
2þ (Ca2þi). The receptors ex-
hibit modulation by Ca2þi, in a biphasic [Ca
2þ
i]-dependent manner. As [Ca
2þ
i]
increases, channel activity also increases until it reaches a saturating [Ca2þi] and
a maximal Po. Further increases in [Ca
2þ
i] inhibits activity. We have previously
shown that increasing [ATP] differentially enhances single channel open prob-
ability (Po) in patch clamp recordings of plasmamembrane InsP3R inDT40 3KO
cells stably transfected with either the rat Type 1 S1- S2þ (rInsP3R-1) or the
mouse Type 2 (mInsP3R-2) receptors. Increasing [ATP] augments Po of
rInsP3R-1 in the presence of high (10 uM) and low (1 uM) [InsP3]. However,
mInsP3R-2 single channel Po is only modulated at low [InsP3]. To further eluci-
date the mechanism behind ATP regulation of the receptor channel, we exam-
ined the effects of [ATP] on the Ca2þ dependency of both rInsP3R-1 and
mInsP3R-2.We used the on-nucleus patch clamp recording technique and varied
the [ATP], [InsP3], and [Ca
2þ] in the patch pipette to measure single InsP3R
channel activity of stably transfected DT40 cells. Only recordings which pre-
sumably contained a single channel were considered for analysis. In experiments
containing rInsP3R-1 channels, increasing [ATP] shifted the biphasic Ca
2þ de-
pendency curve to the left with both high (10 uM) and low (1 uM) [InsP3]. How-
ever, mInsP3R-2 single channels exhibited no ATP-dependent shift in the
presence of 10 uM InsP3. There was no shift with 1 uM InsP3, but an overall de-
crease in themaximal Powas observed. These data suggest differentmechanisms
for modulation of the Type 1 and Type 2 InsP3R by ATP.
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Investigations on N-Terminal Chimeras of VDAC Isoforms
Vito De Pinto, Simona Reina, Flora Tomasello, Francesca Guarino,
Angela Messina.
VDAC (Voltage Dependent Anion-selective Channels, [1]) are pore-forming
proteins mainly found in the outer mitochondrial membrane. In mammals three
isoforms have been described [2]. The proposed VDAC structure has been
found to form a b-barrel with the addition of 20 amino acids at the N-terminal
that fold as an amphipathic a-helix [3]. We have produced swapping mutants
(or chimeras) of human VDAC isoforms carrying exchanged N-termini. In par-
ticular the addition of VDAC1 or VDAC2 N-termini to the barrel-forming se-
quence of VDAC3 transforms this latter protein from a poorly active behaviour
into a normally active pore-forming protein [4]. The functionality of chimeras
has been assayed in an S. cerevisiae strain lacking the endogenous porin. Then
the activity of the chimeras has been proved in terms of its ability to comple-
ment the defective growth phenotype of yeast, due to a deficiency in the aerobic
metabolism of the host cell [4].
In this work we will present our investigations on the importance of the amino
acid replacements expressed in the chimeras. In addition, the characterization
of expressed and purified chimeras in reconstituted systems in planar lipid bi-
layers will be presented. The overall picture emerging from our experiments is
that the VDAC N-terminal peptide plays a role in the proper function of this
protein during cell life events.
[1] Shoshan-Barmatz et al (2010) Mol. Aspects Med. 31, 227-85; [2] De Pinto
et al (2010) Biochim. Biophys. Acta. 1797, 1268-75; Hiller et al (2010) Trends
Biochem Sci. 35, 514-21; [4] Reina et al FEBS Lett. (2010) 584, 2837-44
